FIELD BIOLOGY OF NESOKIA INDICA WITH 
REFERENCE TO ORCHARDS OF BALUCHISTAN 
(PAKISTAN )* 


AFSAR MIAN? 


~~ 


The biology of 122 individuals of Nesokia indica trapped from orchards. of 
Quetta, Pishin, Zhob, Loralai and Khuzdar is analysed from distribution of age 


structure, 


sex and reproductive parameters in three seasons (autumn, winter and 


spring). The results indicate that the population is balanced with regard to sex, 
though males/females in higher age classes show differential activity levels. Females 
are reproductively active throughout the year with a: reproductive . peak in spring 
and summer. The species appears to be a less prolific breeder in the area. 


INTRODUCTION 


The Short-tailed Bandicoot Rat or the Short- 
tailed Mole Rat, Nesokia indica Gray and 
Hardwicke, 1852, is known from various distri- 
butional and biological notes from Iran (Lay 
1967), Iraq (Walker e¢ al. 1964), southern 
Sind (Wagle 1927, Fulk and Khokhar 1977), 
and Faisalabad (Taber et al. 1967, Begum and 
Beg 1980, Roberts 1977). Roberts (1974) 
associated this species with irrigated planta- 
tions. Apropos to our survey of the vertebrate 
pests of orchards of Baluchistan, which indi- 
cated that N. indica is a significant pest to 
orchard plantation in highland desert valleys 
(Mian et al. 1988a, 1988b), we became inte- 
rested in the ecology of the species, which has 
been neglected in the area. The paper attempts 
at reporting some preliminary data on the 
biology of this important pest with relevance 
to Baluchistan (Pakistan). 


MATERIAL AND METHODS 


122 individuals of N. indica were captured 
between October, 1983 and May, 1984 from 
orchards of Quetta (74), Khuzdar (1), Kuch- 


1 Accepted February 1986. 

2Department of Zoology, University of Baluchi- 
stan, Quetta, Pakistan. Present address: Bahauddin 
Zakaria University, New Campus, Multan, Pakistan. 


lag (12), Pishin (11), Bund Khushdil Khan 
(2), Gulistan (14), Zhob (7), and Loralai (1) 
by steel snap traps (size 17.5 x 9.5 cm.) bait- 
ed with pieces of apple. Each of the trapped 
animals was injected 1-5 ml of commercial 
grade formaline (saturated solution of for- 
maldehyde) through intraperitoneal route. 
Different samples were bagged in cellophane 
bags and brought back to the laboratory for 
further analysis. As all the individuals were 
collected from the areas sharing similar physi- 
cal and biotic conditions, the data was pooled 
for further analysis of various biological para- 
meters of the species concerned in_ relevance 
to orchards of the De deserts of Balu- 
chistan. 

Each individual was sexed and weighed 
(up to 0.1 g by using Ohios single pan 
balance). The data was analysed for the dis- 
tribution of males and females in different 
regional/seasonal samples and in different age 
groups. The: weight classes, representing diffe- 
rent ages (juvenile, less than 80 g; early adult, 
81-130 g; adulf' 131-170 ‘g; older adult, more 
than 170 g) were adopted from Begum and Beg 
(1980). Each female was checked for open/ 
plugged nature of vagina, for spotting any 
recent mating. The uteri were physically exa- 
mined for pregnancy status and for uterine 
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scars, as an indication of recent pregnancy. 
The embryos, wherever present, were weighed 
upto 0.1 g. The number of mammary glands 
and their lactating status was recorded visually. 
In males, the gonadal status was recorded. 

Statistical analysis was carried out follow- 
ing appropriate methods outlined by Sokal & 
Rohlf (1969). 


RESULTS 


(1) Sex Ratio: Table 1 presents data re- 
garding the distribution of males and females 
in different areas, seasons, age classes and in 
the overall sample of the species. The sex 
ratio of 1:1 is maintained in the overall sam- 
ple of the species. The data suggests that ex- 
cept for Loralai and Khuzdar (very low trap 


TABLE 1 


DISTRIBUTION OF MALES AND FEMALES IN N. indica, 
SAMPLED FROM DIFFERENT AREAS, SEASONS AND IN 
DIFFERENT AGE CLASSES 


= 





Male Female Sexratio 





(Male: 
Female) 
Area Quetta 33 41 0.80:1 
Pishin 23 16 1.44:1 
Zhob Sar De 25504 
Loralai — 1* — 
Khuzdar 1* -— — 
Season Autumn Z2 26 0.85:1 
Winter 22 17 1.29:1 
Spring 16 19 0.84:1 
Age Class Juvenile 7 4 1.75:1 
Early Adult 22 24 0.92:1 
Adult 147 AT 0.56:1 
Older adult 1947 Ttt 2:711 
Total 60 62 1.03:1 





*Number of specimens trapped is low and hence 
cannot be subjected to statistical analysis. 

**Not significant using Yate’s correction for conti- 
nuity. 

tChi2? (1) = 3.1026 ttChi?() = 5.4146. 
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success indicating a very low population 
level), the population is balanced with respect 
to the distribution of the two sexes.in different 
geographic localities. It is also obvious that a 
normal sex ratio is maintained in the three 
seasonal samples (autumn, winter, spring). The 
males and females appear to be equally dis- 
tributed in juvenile and early adult classes; 
however, the sex ratio is grossly skewed in 
the two higher age classes, i.e., adults (in favour 
of females) and older adults (in favour of 
males). 

(2) Age Structure: The distribution of diffe- 
rent age classes in three seasonal, and the 
pooled, samples is presented in Table 2. It 
suggests the relative preponderance of early 
adult (37.72%), adult (30.06%) and older 
adult (22.47%) classes and a relative scarcity 
of juveniles (9.75%), in the total sample. 
However, it appears that there is a gradual 
increase in the representation of juvenile class 
from autumn (5.41%) to winter (9.57%) 
and spring (14.29%). A similar trend 
seems to be followed in the class, represent- 
ed by 19.41%, 30.29% and 40.48% 
in autumn, winter and spring respectively. The 
early adult class dominates the autumn 
(50.73%) and winter (51.00%) samples, but 
its representation decreases sharply in spring 
(11.43%). The proportionate representation 
of the older adult class has a marked decrease 
in winter sample (9.14%). 


(3) Reproduction: The data on the repro- 
ductive status of 60 females, in different sea- 
sons and age classes, is presented in Table 3. 
The table suggests that females with visible 
pregnancy are present in all the seasonal sam- 
ples, suggesting that females remain sexually 
active throughout the year. However, there is 
a higher proportion of the females with visible 
Ovaries in spring (69.3%), followed by winter 
(46.0%) and autumn (7.5%). Similarly, the 
proportion of females with visible signs of 
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TABLE 2 
DISTRIBUTION OF FOUR AGE CLASSES (PERCENTILE) IN DIFFERENT SEASONS IN N. indica 








Age class 
Season No. 
Juvenile Early Adult Adult Older Adult 
Autumn 48 5.41 50.73 19.41 24.45 
Winter 39 9,57 51.00 30.29 9.14 
Spring 35 14.29 11.43 40.48 33.82 
Total 122 9.75 3 2 30.06 22.47 





TABLE 3 


DISTRIBUTION OF DIFFERENT CLASSES OF FEMALES WITH 


REGARD TO REPRODUCTIVE STATUS IN DIFFEREN? 


SEASONS AND AGE CLASSES IN N. indica 














Season Age class 
Autumn Winter Spring Juvenile Early Adult Older 
Adult Adult 
No. Examined oF 16 17 4 24 25 a 
Gonadal Visible 0.075 0.460 0.540 0.00 0.191 0.560 0.857 
Status 
Invisible 0.925 0.540 0.460 1.00 0.809 0.440 0.143 
Pregnancy Plugged 0.000 0.000 0.270 0.00 0.000 0.080 0.143 
Status 
Visible 0.090 0.285 
Pregnancy 0.110 0.00 0.048 0.200 0.286 
Scars 0.335 0.105 0.110 0.00 0.286 0.120 0.143 
Total 0.00 0.334 0.400 0372 
Av. No. Embryos 339 25” 4.00 
Av. No. Scars 4 4 4 


Av. Weight of Embryo (g) 


pregnancy (pregnant or plugged) gradually 


decreases from spring (38.7%) to winter 
(28.5%) and autumn (9.5%). A higher pro- 
portion of the females of spring sample 
(27.7%) bore vaginal plugs, whereas none was 
seen in winter or autumn. All these collective- 
ly indicate that the species is reproductively 
more active during summer and least in 
autumn. The higher percentage of the females 
of autumn sample (33.5%) showing uterine 
scars, also suggests the presence of a higher 
reproductive activity during the previous 
summer, 








A higher proportion of the females with 
visible pregnancy is present in winter sample 
(28.5%) as compared to spring (11.0%) or 
autumn (9.5%). 

The average number of embryos per preg- 
nant female was the minimum in winter 
sample (2.5), followed by autumn (3.5), and 
was highest in spting (4.0). The average 
weight of the embryo exhibits a reverse pat- 
tern, being highest in winter (7.15 g), follow- 
ed by autumn (5.8 g) and lowest in spring 
(1.37 g). The average number of the uterine 
scars, however, remains constant in all the 
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seasonal samples, and all the females examined 
constantly bore four scars. 


The smallest pregnant female trapped in our 
sample weighed 113.0 g though a female bear- 
ing scars, showing a previous pregnancy, weigh- 
ed 101.5 g. However, no female with any 
sign of reproductive activity is recorded in 
juvenile age class. Females showing sign of 
pregnancy constitute 20% (5.45% with vagi- 
nal plugs and 14.55% with visible pregnancy) 
of the overall female population. The propor- 
tion of females with visible ovaries increases 
from 0.00% in juvenile class to 19.05%, 
56.00% and 85.71% in early adult, adult and 
older adult classes respectively: Similarly, the 
proportion of females showing signs of repro- 
ductive activity (with vaginal plugs, visible 
pregnancy or uterine scars) increases from 
0.00% to 33.33%, 40.00% and 57.15% in 
different, progressively increasing age classes. 
Females showing signs of pregnancy also in- 
crease from 0.00% in juvenile class to 4.76% 
in early adult, 28.00% in adult and 42.86% 
in older adult classes. 


DISCUSSION 


(1) Sex Ratio: The sex ratio of 1:1 main- 
tained in the overall population as well as in 
regional and seasonal samples, suggests that the 
population is balanced with regard to distri- 
bution of males and females, and no behaviou- 
rial sexual dimorphism exists. in this species. 
The presence of skewness in favour of females 
in adult and in favour of males in older adult 
classes can be explained on the basis of a 
differential behaviour and/or activity of the 
members of the two sexes at different ages. 
Further studies are required to prove this 
hypothesis, which suggests that females are 
more active in adult and males in older adult 
classes. Such a difference in activity of the 
two sexes has been. previously reported for a 
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number of rodent species (Shadown 1963, 
Faust et.al. 1971, Bigler-and Jenkins 1975, Rana 
and Beg (1976), though Fisler (1971) could not 
find any difference in the level of activity of 
the two sexes of Reithrodontomys sp. at any 
reproductive stage. 

(2) Age Structure: The general paucity of 
juveniles in our samples suggests a tendency 
of their staying in and/or around their mater- 
nal burrows, rendering them less vulnerable 
to trapping. The fact that the smallest indi- 
vidual trapped weighed 37.4 g, and that most 
of the juveniles in our samples weighed bet- 
ween 60 g and 90 g, yields some degree of 
support to the hypothesis. Though more data 
is needed on the home range, such a pheno- 
menon has been reported to cause sampling 
artifact in other rodent species, like Rattus 
sp. (Harrison 1966), Bandicota bengalensis 
(Spillett 1968), and Mus musculus and M. 
booduga (Rana and Beg 1976). 


The shift in the age structure during diffe- 
rent parts of the year can be conveniently 
explained on the basis that the maximum re- 
productive activity and recruitment of the 
new individuals in the population occur during 
spring and summer, and death of the indivi- 
duals of older classes during winter. 

(3) Reproduction: The presence of repro- 
ductively active females in all the seasonal 
samples suggests that N. indica remains repro- 
ductively active throughout the year, generally 
agreeing with previous observations (Faisalabad, 
Punjab — Taber et al. 1967, Iran — Lay 1967, 
Punjab, Pakistan — Roberts, 1977, īraq — 
Walker et al. 1964). However, it appears that 
the species is reproductively most active dur- 
ing spring, followed by winter, and is least 
active in autumn. The high proportion of 
females with vaginal plugs in the spring sam- 
ple, and uterine scars in autumn also suggest 
maximum mating and pregnancy rate in 
spring/summer. 
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A higher proportion of the females showing 
pregnancy in the winter sample, appears hard 
to explain in the wake of extreme environ- 
mental conditions of temperature, snowfall/ 
rainfall and scarcity of vegetation. Further, a 
relative scarcity of females bearing scars in the 
spring sample also indicates scarcity of preg- 
nant females in winter. It appears that the 
preponderance of pregnant females in the win- 
ter sample is caused by higher activity level of 
these females, as may be needed for higher 
energy requirements of this predominantly 
herbivore rodent. If further studies prove our 
hypothesis, then trapping in the orchards, hav- 
ing comparatively better vegetation, may deprive 
the species of the potential recruits, causing 
a greater damage to the species. 


The presence of only four scars in all the 
females and a single reproductive episode 
suggest that, on an average only one litter is 
produced per female per annum. This is in 
sharp contrast to observations of Fulk and 
Khokhar (1977) from southern Sind, where up 
to 21 scars have been recorded in some 
females, corresponding to five average litters. 
The present data on the number of foetuses 
per pregnant female agree with the one col- 
lected from Iran (Llyod 1909), though it 
remains below that recorded by Roberts (1977) 
for Punjab. The corroboration of the data on 
the uterine scars and average number of 
foetuses allows us to suggest that, in this region 
females initially implant four embryos. Some 
of these embryos are then flushed out, maxi- 
mum flushing occurring in winter (1.5 per 
female), followed by autumn (0.5) and 
virtually no flushing out of the embryos occurs 


in spring. It appears that harsh environmental 
conditions in winter forces a maximum flush- 
ing out of the embryos, while optimal condi- 
tions in spring allow the development of all 
the embryos. Further studies are needed to 
know the significance of such a reproductive 
behaviour of the species. 


The pattern of annual recruitment and pro- 
duction of reproductively active individuals in 
spring/summer fully conforms with the vege- 
tative cycle of the area, suggesting that this 
predominantly herbivore species is fully adapt- 
ed to the area. The presence of only one 
reproductive peak, fewer number of foetuses, 
and only 20% of the females showing signs 
of reproductive activity, all suggest that the 
species is not a very prolific breeder in the 
area, which agrees with the previous observa: 
tions from other parts of its range (Roberts 
1977). 

The fact that none of the juvenile indivi- 
duals (weighing less than 80 g) exhibited any 
sign of reproductive activity agrees with pre- 
vious reports (Begum and Beg 1980, Fulk and 
Khokhar 1977). 


ACKNOWLEDGEMENTS 


This study was supported by Pakistan 
Science Foundation through research grant No. 
B-BU/Bio (107). I am indebted to Dr. Maq- 
sood Ali, Mr. Rajab Ali, Dr. M. A. Beg, Mr. 
Aziz A. Khan, Mr. A. R. Khokhar and Mr. 
T. J. Roberts for their help at various stages 
of execution of this work. Thanks are also 
due to Messrs. Ghulam Sultan and Qurban Ali 
for providing support in the laboratory and 
field. 


REFERENCES 


BEGUM, F. & BEG, M. A. (1980): Estimation of 


age in mole rats. J. Animal Sci., Pakistan 2: 27-34. 


BIGLER, W. & JENKINS, J. H. (1975): Population 
characteristics of Peromyscus gossypinus and Sig- 


modon hispidus in tropical hummocks of south 
Florida. J. Mamm. 56: 633-644. 

Faust, F. B., SMITH, M. H. & Wary, W. B. (1971): 
Distance moved by small mammals as an apparent 


563 


JOURNAL, BOMBAY NATURAL HIST. SOCIETY, Vol. 85 


function of grid site. Acta Theriol., 16: 161-177. 

FISLER, G. F. (1971): Age structure and sex ratio 
in population of Reithrodontomys. 1 Mamm. 52: 
653-662. 

FuLk, G. W. & KHOKHAR, A. R. (1977): Rice 
field rats of southern Sind. II. Reproduction. Work- 
ing Paper, PAK/71/554, Vertebrate Pest Control 
Centre, Karachi. 40 pp. 

HARRISON, J. (1966): An introduction to mammals 
of Singapore and Malaya. Malaya Nature Society, 
Singapore. 

Lay, D. M. (1967): A study of the mammals of 
Iran resulting from street expeditions of 1962-63. 
Fieldiana Zoology, Vol. 54, Chicago. 

Liyop, R. E. (1909): The races of Indian rats. 
Rec. Ind. Mus. 3: 119-130. 

Mian, A., Ati, M. & ALI, R. (1988a): Damage 
to orchard plantation by small mammals in Balu- 
chistan (Pakistan). Pakistan J. Agri. Res. 9(1): 
115-119. 

& Tousl, S. B. (1988b): Distribu- 
tion of some mammalian pests in orchards of Balu- 
chistan. ibid. 9(1): 125-130. 

RANA, S. A. & BEG, M. A. (1976): Field biology 
of Mus musculus and Mus booduga in the Punjab. 
Pakistan J. Zool., 8: 135-141. 


564 


- Roperts, T. J. (1974):- Report on the rodent 
damage survey in Baluchistan. FAO Working Paper. 
PAK/71/554. Vertebrate Pest Control Centre, Karachi, 
Pakistan. 

(1977): The Mammals of Pakis- 
tan. Ernest Benn Ltd., London, and Tonbridge, 361 
pp. 361. 

SPILLETT, J. J. (1968): The ecology of the lesser 
Bandicoot Rat in Calcutta. Bombay Natural History 
Society, John Hopkins University, Cant. Med. Res. 
Training, Calcutta. 


SHADOWN, H. E. (1963): A _ live-trap study of 
small mammals in Louisiana. J. Mamm. 44: 103-108. 

SOKAL, R. R. & ROHLF, F. J. (1969): Biometry. 
W. H. Freeman and Co., San Francisco. 

TABER, R. D., SHERI, A. N. & AHMAD, M. S. 
(1967): Mammals of Lyallpur region, West Pakistan. 
J. Mamm. 48: 392-407. 

WAGLE, P. V. (1927): The rice rats of lower Sind 
and their control. J. Bombay nat. His. Soc., 32: 
330-338. 

WALKER, E. P., WARRICK, F., LANGE, K. I., UIBLE, 
H. E., HAMLET, S. E., Davis, M. A. & WRIGHT, P. F. 
(1964): Mammals of the World. 3 Vols, John Hop- 
kins Press, Baltimore. 


